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Alq 3 ^ ^°\) ^ , ^ ^^Tfl^ S^ltf 

A1( l3 tfl*g= ^ Alq 3 ^ ^«o^°H ^ 7 A 

^ #^£r, °l-g-*M MV^-# ^ofl 5^*1, 

1) ^T-S- W ifl^M^jL, ^>7l «>-§- iflJf* ^ 

3L^-«Hr li^r ^SLS. Alq3 Ml-^T- ^l^W. 
5. 2 

-R-71 EL, Alq3, S)-^-7H> #^ a o V ^ 
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^^-7]^r^^o]} oj^V a 1 q3 MVtq- {Method for manufacturing A 

1 q3 layer by CVD} 

<1> £ l£r Alq 3 ^ M-Efrflir ^S^^cf. 

<2> 51 2-b £ ^>-g-§r^r Sr^l^l- ^aj-^j-*! <3] 7fl\|5L^rf. 

<3> 3^ ^HH ^ U^l^ €S M-Er^^r SL^l*}. 

O] TZf . 

<5> £ 5^r ^HHl W Alq3 ^ ^S^^ A i-fEfifl^ 

<6> < ^ofl rfl^t -^Jro] ^rg > 

<7> 1 : 3^71^- 10 : «>-§- ^h] 

<8> 20 : ^^B] 22 : 7]% 

<9> 30 : 40 : o]^ 7 ^ 

<io> 50 : £Li?- ^5L 
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^] 

<11> Alq 3 ^ y o^l ^^S-Ai, jir} aj-a^^i^ ^7]^r 

°l-g-§r°i Alq 3 cflig= ^a>^- ^ oi- Alq3 ^ ^U^l ^ 

<12> Alq 3 ^r £ l°fl S^l^L ^ 7^^ si]-*}- ^o^, *- 7 l EL 4^ 

xHl^i A>-g-5]^r rflS^o] #^^>m. 7]& >S-ofl Alq 3 ^ §>7l 

^ft «o^AS #efl<^ (Physical Vapor Deposition, PVD) # 

o] <g<§^ ^(Themal evaporation)^: ^-g-^tt}-. 
<b> 1<§^- yj-tg^ Alq 3 ^r-S-Sofl ^^^31, ji-^ 1^ 7 V*H 7l 

^ ^§>^ Alq 3 <g >fl ^ ^ °1 flr*. -^q. o] 

<i4> £ ^efl^l y o v ^°l 3Hr §M*r7l %9l& 

S-^-i, SW 7 !^- <>l-8-*H Alq 3 ^ ^xj-^- ^ 01^ Alqs yVuV ^ 
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<15> ^§>7l ^ SW 7 ]^ °l-g-^ ^1 

<16> 1) ^ ifl^l ^^Al^Jl, a o > 7 1 y>^- ^ LflJf# S.^^- HV 

-§- ^rSLS. -fr*l*Kr ^ 

<17> 2) ^B] iflJfS. IH^Itt €S ^ Till 

<18> S^Rr ^ ^SLS. m= Alq 3 ^ ^IS^* 

<19> £ ^oIHtt, €-3^1 ^ a o v 7 ] 2 ) ^Tfl *1 «];-§- ^ 

<20> Ir^^lM^, ^1-51- 4 v 7l 2) ^ Til # 22] tiV^-^H 

§><^ ^l^siir «m $m=h 

<2i> 5E*t ^ ^^H^, ti>^- ^ tiV-g- 15 ~ 500°CS §Kr 

<22> 2^*V ^ ^^H^r, IH^j^- €S ^ 8-^1 = ^-^1^^ si Tfll # 
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0.12: ~ 1 ^T-§- ^£]^r ^^1, ^fSL ^ 

<23> 2^ £ ^^^l^i^r, W(He), ^(H 2 ), ^(N 2 ), ^>s^-(Ar) ^^o] 

A^ oj-g-^Cc) til-g- ^ ^ 7>iS x\}7jis}5m Sj^3 

^3§Kr ^1, ^ A]^ ^§><^ ^1 ^a]^ ^ $lo]A] 

yJ-eJ-^l-t}-. 

<24> «fl ^>7l 7fiir, 1 ~ 1000 sccm^ 0.1 ~ 1002: ^9} ^r^£] 

<2 5 > <>i§HH^ ^ ^^l^^l ^^HIS ^M1§>711 

°H £ ^ ^^3H ^>-g-€ -g-^M- ^HH^I 

M- 7>xi^o] o]p ls ^sflAi sfl^5]^A^ o>qs)^, ^a>^ n x)-A}o] ^Vi^ 

7>^> y o V ^-°S. €^§>7l -g-^^l 7fl^^; 3*iSj-7|| ^2lf ^ $l^Hr 

^3] el] £r 7l^^ Apj-dl Jf^i^ 7fl^^.S. SH^SH^n} 

tt)-^ ^- T^^Aiofl 5L^oll ca]^ ¥r 7>^" 

H>^*t <Q ^7-1 oil oil 1:^1" ^1-3., £ 71 #^ a>aJ-^ cfl^§>^ ^ 
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<26> -f^ £ ^H°fl rc)-S. Alq 3 Xfl3:§>7l ^ ^ A>-g-§>^ S^7l# # 

^ ^1(1)# £ 2^r Alq 3 ^1^1 A>-g-5]^ 

^7l A o V ^ M-BfLfli^ ^Ui^olrf. 

<27> -f^l ifl^-ofl Xl^ <g^o] 7>^tt (10)71- *>^€^. °] ^ 

(10) ifl^fe ^ ^-^1 7^(22)* <T 9X^r ^^Bl(20)7> nm^rh 

^al(10) *B^^ 7]^ ^^b)(20) W*fl $1*1 € ^ 

#*JW. ^ vfl^^ ^ 

^ 91^ 2^ *l£.*l)7> n>^^h=h ^a](10) vfl 

<2 8 > «r€ ^r-g- ^^1 (10)^1 Jf^lxr «>-§- ^^1(10) ifl^-S. ^S. ^ 

^-§>7l ^ €S ^^(30)01 v\?l5\3L, o]6\] ol^«l-7fl «>-§- ^(10) iflJfS. <>1 

^7>^S ^§1-71 °1^7l-^ ^^(40)^1 n>^€^. °H €J§- ^^(30)4- 

cl^7>i ^-§-^(40)3 51 2^1 5L^-m n><q- ^1, tfl-g- ^ «1 (10) <^(A) 

oflxi ^-^xi5i^ *msi-^ sff^W. €s l-^^f oi^ 7l-^# ^1 

°11 (10) vfl^-S. 

<29> 31 *b ^ til (10)^1 21 T^s ^f^-cflir «hg- ^ til (10) iflJfSI 7lif ^ 
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^^Ml ^ -MS. ^€ SU^, ^ ^« *1 

<30> ^^-S-ir ^ -^HH Alq 3 ^ ^S^* ^^W. 

<3i> -f^i ^tf|(10) tfl^ ^gsjfe ^1^^|(20)^ 71^(22)^- ^H^m. 

nelJi «>-§- ^(10) *t-§-°ll 3^t* £51*1 «t-§- £5=5. ^1 

^HH^ i&-§- £551- A o V £ ~ 500°C55 §>^r ?A°] w^^Kf. <^7}^ ^°]^c 
38 #£1 ^Rr ^^.S-Ai ^ 15 ~ 25 °C ^£^1^. 

<32> tiV-g- ^ Hi (10) *fl^-7> <a^tt «>-§- £5555 ^15)^ 3^(10) Ifl^-S. 

S 51 3^1 55 A]^ 167>^1 *i^S|i=. <^ W^j, 71^ # 

^Hl(lO) T-fl^-55 21 «b 7^1 1 51 4*11 

£.X\i£ 45]- ^ 7>*1 8-^55^- A] ^^(8-hydroxy qui no line) Til 1# 

IH^Itt ^ 8-^55^1^^ S-¥ #£<*fl 

7^ES <#^H^1 13:^1 W €S 8-^555^1^5} Till 

^^Hl 5^*1, n ^a]^ o.l 2 - 1aR> ^55*1 4^^. 
<33> 31^ IH^I^ €S 1-^ ^ 8-*l 55^M Tim ^Igr ufl, <5>s 
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QS. ^ ^ 7jl<g ^n># tiV^- (10) ifl^-S. 

Sa^l^r, °1 ¥7>i (carrier gas)^ W€ *rS. 5U^f. £ ^HH^ 

iH^llT €S ^ Till °)^7}^9}- ^7?\} 

^^}^], 51 2<^1 51 A]^ ^-o], ^5- ^^(30)* ^^Itf €S 

^ 8-*lH.^l^|^ ^^uL, W?r(40)^-3^r 

7>^# ttr^i ^ W^ W^ IH^Itt €S ^ 8- 

^iH-^-Al^^el Till o]^7l-iir i£-§- ^(10)5. ^§Rr ^grCAHH X\ 

S, f-^^^-i tiJr-g- ^(10) vflS. ^l^Tll ^1 ^7^5} ^1 

^§>7fl s^, W^ ifl^-ofl *>^1 ^=1*1 ^ 

©1 ne]Jl °1^7>^7> WSl^r -rr^^r 1 ~ 1000 sccm( standard cubic 

centimeters per minute) °1 S^*]-^ . 

<34> ^#^t ^ofl o]g)-^ IHLT^ ^ ^ 8-§lH-^-A]^^3i 711 

^r-S- ^«K10) iflS. ^l^^^m, 7^(22) Alq 3 

^i=r. 7l^r(22) Alq 3 ^^5]^, ^-§- W(10) ^} $l^r 

€S #^^r i&-§-<ifl ^^£]^r ^r#4 ^l7]§>ir ^ °1 tij.-g.6fl 

# *m-§- Ir^^l *iH^r*l ^tijr^^-S. -3-^-^ oj= ^ 

^# «i-§-# a]71^ ^ ^ JLBl§>^ ^ Sbg- ^ 

(10) ifl«^l ^} 9.1^ #-fr# ^ ^>#* ^ ^^o] ^^cf. 
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^tf|(10)^ oi^ ^ ^^(50)^0. A]-g-s>^ *i-g- ^ul(io) iflofl ^flsj- 

(10) vflofl ^<5Kr S.^ 7>^# ^<g*H ^^S. ufl#13H «t-§- ^(10) €: 
^^Hr ^i^cf. Cf^ o] Al^Vol ^ ^,9-5]^ # 

-fi"§- ^ ^7^ afltflsL ^ 0 -| ol o. ^ ^ 

H>a-2j§>rf. ^, ^ 7l-i# ^(10) iflS. ^<y§H ^ 7}i7} ^l^sl-^ 

^ ^^cf. <>H 7}+sL±r €#(He), ^(H 2 ), ^(N 2 ), ^}=^(Ar) ^6\) 

*\ HV^S>i4. =1^31 7\^7\ ^ vflS. ^S\^r ^ 

£r 1 ~ 1000 seem <?! y]-#^}§H , ^h"^ *l#£r 0.1 ~ 100 3,91 w]-^- 

<37> 01^7]) sflAi til^- *flt»Kio) ^ ^-§-3*1 ^ IH^Itt €S 1-^ ^ 8-*l 

# ^^°\] Alq 3 ^lS y o v ^°l ^-i: ^^r 
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<38> o] i;}6]} 51 5# f25^ Alq 3 7> 7l^$Hl Sj-^-g: Jit} 

<39> -f-id £ 5a^| ^1, 71^(22)^1 Mt-§- ^tHUO) lflofl ^ 

^lif €S ^ Till ^g-W. ^-g- 

^l*>^i IHMtt €fi M ^ 8-§lH-^l^^^ Till St-g-^m, £ 

5b°fl S.*\Q 4^- Alq 3 #^1 71^(22) 7^(22) Alq 3 # 

<4o> nelJi S. 5c°11 y]-^ ^1, £M IH^lw ^ 8-^1 = 

^71^^51 Till ^B]o\) ^S}5L, 7l?Jcf. 5<H S.*] 

€ "S^^r ¥^ Alq 3 

€*Kr Alq 3 9X^ ^^1^. 



<41> ^- Tg-^ofl ^Sj-^, 7l^r JZ^ -Sf^ofl tfl*H MVnl-^ Tgjr^ ^^JI, 

W# ^ fl^K i4^i tfl 1 ^ 71^1 Alq 3 

71^31 ^^W. 71^3] -^71 EL 7m ^ofl ntflig. Aj-cy^ ^ 
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[^T L * 1] 

SW1# °)^}^ *fls*Kr 

-§- -fr*l*Hr #711 ; ^ 

2) LflJfS. U^f-^ ^ 8-§l^Al^^Bi Till 

X^Rr ^ ^3 £.5. §Kr Alq 3 W ^S« 0 V ^ . 

13^8- 2] 

^>7l 2) ^7^1 ^*J^M1, *1 «]:-§- QS. ^ ^T^Kr ^ 

7> Cl a^i^ ^ ^J^S §fir Alq 3 ^ ^«o Vl 3 . 

13^* 3] 

2) aj^SL 215) *}^}<q ^*$tf*r ^ §Rr Alq 3 

13^8- 4] 
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15 ~ 500°C 91 ^^SLS. «Kr Alq 3 ^ ^S y o V ^ . 

5] 

E5] ^lH ^-f^l w-^ ^1 ll °11 1[ °h 1 ?i (TMA 1 -DMEA) 
e ^ nfl ^ p] ^- h e| tf|l ^ o}^ (TMA 1 -TMA) 

H^llilH^l^-S^lli^CTMAl-TEA) 
H e) ^ ig ^ p j - _ n)] ^ .g. ^ ci ( TM j _ M p ) 

HS] ^l^^^l ^-^1^5tl 3)1 s]cl(TMAl-EPP) 

He)t!ll^^T3l^-oil^s.^^(TMAl-EMP) 

S^^l^^^^(TEAl) 

HS} ofl ig c^^^j - _^ ^ igoil li ^ ( TEA 1 -DMEA) 
Ee] ^1 HIH^l ^1 H^CTEAl-TMA) 

H ^1 ^ ^ *1 ^-S 5l ^1 W ^h 1 ?! (TEA 1 -TEA) 
H^^l^^^l^-Pll^5tl§s]cl(TEAl-MP) 
H^^^^^^-^l^^^sl^CTEAl-EP) 
e a) ofl p1 ^ -ofl ^n) 5)1 ^l(TEAl-EPP) 
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S el ofl ^ ^ *1 w ~ °11 H SL W € ( TEA 1 -EMP ) 

S. 0)^0]^]^ ^d\}*\ ^l«£]ir <^i^ s^o] ^ ^r^SLS- Alq 3 W 

1^*0- 6] 

^11%H1 $1^1, 8-^1^^^^^ Till 

^^^i (hydroxy quinoline) 
5— fSS-8-'5'l — ■^•^1 ^^^(S-chloro-S-hydroxy quinoline) 
4- ^lH -8-^1 H.^- a] ^^el(4-methyl-8-hydroxy quinoline) 
5, 7-^1 #S.S.-8--&1H.^-a] ^^ei(5,7-dichloro-8-hydroxy quinoline) 
2-^1^-8-^1 ^l^e|(2- m ethyl-8-hydroxy quinoline) 

7] 

&<>H, #7] oj-^p]- <g s 8-§lH-^]^1^5l Tim 

7131 ^-BflS. ^Hlofl ^5)^ ?A^r ^^SLS. ^ Alq 3 ^ . 

8] 

*nrM sa^i, ^7i ^^1^- ^ 8-§iH-^i^^ei Tim 
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O.lS ~ 1 ¥91 ^5]*f ^SLg. Z}^ Alq 3 *m 

9] 

*fl7l*Kf ^ ^^-S §>^r Alq 3 aflS^. 
10] 

W(He), ^(H 2 ), ^(N 2 ), <4 = ^(Ar) ^-S ol^Hfe 
^ vflofl ^fl§Kr 7|-i# ^^*H ^TjRr ^ ^^-S §>^r Alq 3 ^ v 

HI 

1 ~ 1000 seeing 0.1 - 100^ ¥91 ^r^S]^ §Kr 

Alq 3 W afl^^ . 
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[5L 3a] 



CHa — Al CHa — AI - N — CHa CHa — Al - N — CHa 

CHs^ CHs^ "^CaHs CHs""" ^CIT.s 

(a) TMA1 (b) TMAI - DMEA (c) TMA1 - TMA 



CI la — Al — N ■ — C ■'.}]: . 



CHa Al - K CI Is — A! - X 

CHa CHa 



O 



CHa C2H5 CHa C2H5 

(d) I MA! - TEA (c) TV1AI - VIP (f) TMAI - EP 



CH, O CH, O 

CIl3 — Al - N CHa — Al - N 

CHs*"" I CH.i^ I 

C2H5 C2H5: 



Cg) T.MAI - EPF (h) TMAI - EMP 
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3b] 



C211- c j 1 1 - ciia C2H5 cm 

C2H5 — Al C2H5 Al - N — CI I: CaHs — Al - X — CHs 

G2H5 C2H5 C2H5 C2H5 CHs 

(i) TEAL (j) TEAL - DMEA (k) TEAL - TMA 



C2H.H <f~A C2HS 

CaHs ^CzHs Al-N C2H5 — AL — N 

C2H0 — Al - N — C2H2, C 2H5^ I CaHs^ I 

C2H5 C2H.5 CHs C2H5 

(0 TEAL - TEA Cm) TEA1 - MP (n) TEA! - EP 



0 



Call C2H5 Q 

Calls — AL - N Calls — Al - N 

C2H5""* I CMfe"*" I 

C 1 Ho C2H5 



(o) TEAL - EPP (P) TEA I - EMP 
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4] 





[51 5a] 




5b] 
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[5L 5c] 




23-22 



5d] 
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